veratridine-stimulated release was also demonstrated.
The [3H]GABA-accumulating stellate astrocytes present in the culture were not responsible for the observed release of the amino acid. GABAergic neurons were also identified by indirect immunofluorescence, using antibodies to the specific marker glutamic acid decarboxylase. Total renewal of the culture medium at 7 days in vitro caused a drastic (90%) reduction in the number of GABAergic neurons and a concomitant decrease in the amount of [3H]GABA uptake and release in the cultures. The disappearance of GABAergic neurons was caused by a low molecular weight (M, < 1000) fraction of the serum used to supplement the basal culture medium. This serum component did not significantly influence the survival of the major neuronal population of the culture (the granule cells) and appeared to be selectively toxic for GABAergic neurons only after they had reached a quite advanced degree of morphological and functional differentiation in vitro. The toxic activity was no longer present in neuronal or glial conditioned media. ' Primary cell cultures have become a powerful tool for studying the development of the functional properties of different neural cell types during their differentiation (Giacobini et al, 1980; Pfeiffer, 1982) . Primary cultures, however, are generally heterogeneous; this is particularly true for neuron-enriched cultures, which often contain more than one neuronal cell type, in addition to a variable proportion of non-neuronal cells. In spite of this limitation, if the cellular composition of the cultures is well characterized, and if the functional parameters under study can be specifically related to a particular cell type, the behavior of a given cell population may be analyzed, even if this represents only a small fraction of the total cells present in the culture.
Among the best characterized neuron-enriched cultures are those derived from postnatal rat cerebella (Lasher, 1974; Messer, 1977; Currie and Dutton, 1980; Garthwaite and Bal&zs, 1981; Levi and Ciotti, 1983) . In these cultures, non-neuronal cells are very limited in number (6%; Levi et al., 1983; Thangnipon et al., 1983) and only two populations of neurons are present: the granule cells, which represent the large majority (about 98% in our culture conditions; Levi et al., 1984) and GABAergic interneurons, presumably stellate and basket cells (Currie and Dutton, 1980) which account for about 2% of the cells growing in the cultures (Levi and Ciotti, 1983; Levi et al., 1984) .
Cultured GABAergic interneurons avidly take up exogenous [3H]-y-aminobutyric acid (GABA), and this property has been utilized to identify these neurons autoradiographically (Lasher, 1974; Burr-y and Lasher, 1978; Currie and Dutton, 1980; Levi and Ciotti, 1983) . However, a subpopulation of cultured cerebellar astrocytes also accumulates [3H]GABA with features similar to those of the neuronal uptake of the amino acid (Levi et al., 1983; Wilkin et al., 1983) . Therefore, [3H]GABA autoradiography must be combined with other cell identification criteria, such as immunocytochemical recognition of cell-specific antigens. Antibodies raised against glutamic acid decarboxylase (GAD), the biosynthetic enzyme for GABA, which have been amply utilized to map GABAergic neurons in situ (Ribak, 1978; Roberts, 1979; Wu, 1983) have occasionally been used also to recognize these neurons in primary cultures (Panula et al, 1981; Neale et al., 1983; Reisert et al., 1983) . As to astroglial cells, they are generally identified using antibodies against glial fibrillary acidic protein (GFAP), the predominant component of the intermediate filaments of astrocytes (Bignami et al., 1980; Eng and De Armond, 1982) .
One of the most specific properties of differentiated neurons is their ability to release the substance utilized as a neurotransmitter in response to depolarizing stimuli applied in the presence of Ca2' (Llinas and Heuser, 1977) . Calcium-dependent release of GABA has been demonstrated in primary cultures obtained from the cerebellum, as well as from other areas of the central nervous system (Farb et al., 1979; Snodgrass et al., 1980; Pearce et al., 1981; Schousboe et al., 1983) .
As an extension of our previous investigations on the differentiation of neural cell types in cerebellar primary cultures (Gallo et al., 2002 Aloisi et al. Vol. 5, No. 8, Aug. 1985 1982 Levi et al., 1983 Levi et al., , 1984 Wilkin et al., 1983) we have studied here the development of cultured cerebellar GABAergic interneurons. Due to their limited number in the cultures, their morphological differentiation could not be examined by phase-contrast observation and was monitored autoradiographically, whereas GAD and GFAP immunofluorescence techniques were applied to identify the [3H] GABA-accumulating cell types. The functional maturation of GABAergic neurons was analyzed by studying the development of their ability to release [3H]GABA in a way compatible with a neurosecretory process. In the course of this study we have also observed that, in our culture system, the survival of differentiated GABAergic neurons, but not that of granule neurons, is severely affected by a low molecular weight component present in the serum used to supplement the basal culture medium.
Materials and Methods
Culture conditions. Neuron-enriched primary cultures from 8-day-old Wistar rat cerebella were prepared and maintained as previously described (Levi et al., 1984 Cultures at 2, 5. 8, and 12 DIV were incubated for 30 min at 37°C in 1 ml of Krebs-Ringer medium (128 mM NaCI, 5 mM KCI, 2.7 mM CaC12, 1.2 mM MgSOI, 1 mM Na,HPO,, 10 mM glucose, and 20 mM HEPES at pH 7.35); [3H]GABA (2 to 3 &i/ml. specific activity, 37 Ci/mmol; New England Nuclear Corp.) was added to the same medium for another 10 min. Incubation was ended by three Krebs-Ringer washes, and the cells were fixed for 1 hr at 25'C with 3.5% glutaraldehyde in 0.1 M phosphate buffer at pH 7.35, air dried, glued to glass slides, coated with llford K2 emulsion (1:2.5 in H20, v/v), and exposed for 14 days at 4°C prior to development with Kodak Dektol. The cells were stained with Mayer's hemalum followed by 0.1% eosin.
Immunofluorescence. GAD-containing cells were visualrzed by indirect immunofluorescence following previously described procedures (Tappaz et al., 1981) with slight modifications.
The cells were fixed with 4% paraformaldehyde in phosphate-buffered saline (PBS) for 30 min, washed three times with PBS, treated with Tris-HCI (0.1 M, pH 7.3) containinq 0.25% Triton X-100 for 15 min, and washed tn Tris-HCI. The coverslips were then incubated wrth sheep anti-GAD serum (1:lOOO in PBS) for 18 hr at 4'C. washed with PBS, and'incubated for 30 min at 25°C with fluorescern-conjugated rabbit anti-sheep antibodies (1 :lO in PBS) Wellcome (Laboratories).
Coverslips were mounted in glycerol:PBS and examined with a Leitz Dialux 20 EB fluorescence microscope.
In some experiments colchicine (1 PM) was added to the cultures 24 hr before fixation. Control experiments with preimmune sheep sera did not show any specific fluorescence.
Combined pH]GABA autoradiography and GFAP immunofluorescence. Following [3H]GABA incubation (as described above), cultures were fixed with 2.5% glutaraldehyde in PBS for 15 min, washed in PBS, permeabilized with methanol for 15 min at -20°C and then rinsed three times for 4 min with NaBH, (1 mg/ml) and washed in PBS. The coverslips were then incubated at room temperature for 30 min with rabbit antr-GFAP serum (diluted 1:20 in PBS), washed in PBS, incubated with anti-rabbit rhodamineconjugated antiserum (Nordic Immunology) diluted 1:50 in PBS, washed again, and then coated with llford K2 emulsion (1:2.5 in H20, v/v) and developed after exposure for 24 to 48 hr. Release and uptake experiments.
Culture dishes at the selected stages in vitro were washed twice with prewarmed Krebs-Ringer medium containing 10 /IM amino-oxyacetrc acid, to prevent GABA catabolism, and then incubated in 1 ml of the same medium for 30 min at 37°C; at this time [3H]GABA (0.5 &i/ml) was added and the incubation was continued for 10 min. Then the dishes were transferred to a rotating warm (37°C) plate and washed three times with 2 ml of medium for a period of 10 min. Release of 13H]GABA was monitored from this time, by incubating the cultures in 1 ml of medium which was renewed every 5 min for a period of 25 min, and was collected for counting. Depolarizing media (containing either 50 mM KCI-replacing an equimolar amount of NaCI-or 50 PM veratridine) were applied at the fourth medium change; calcium-free or tetrodotoxin-containing media were applied starting from the second and third medium change, respectively.
Calciumfree media were used without the addition of chelating agents such as EGTA, because calcium removal was sufficient to abolish almost completely the depolarization-evoked release of L3H]GABA. Moreover, EGTA tended to cause cell detachment from the dishes. At the end of the experiments, aliquots of the collected media and perchloric acid extracts of the cells were counted for radioactivity. Estimates of [3H]GABA uptake were obtained indirectly from the release experiments, by summing the radioactivity released to that remaining in the cells at the end of the release phase.
Ultrafiltration of the serum. The serum (GIBCO) used to supplement the basal culture medium was applied to an Amicon PM 10 ultrafiltration membrane having a molecular weight cutoff of 10,000 daltons. The fractions retained by the filter (R lo), which were concentrated 10 times, were diluted in HP0 and filtered again, the second filtrate was discarded.
Part of the first filtrate (F 10) was applied to a YM 2 membrane (molecular weight cutoff of 1,000 daltons), and the corresponding fractions (R 2 and F 2) were collected. The various serum fractions were diluted at the appropriate concentration with BME. The media containing the different fractions of the serum were used to renew the culture medium at 7 DIV.
Results

Autoradiographic
examination of rat cerebellar interneuron-enriched cultures incubated in the presence of 0.05 PM [3H]GABA showed that silver grains were distributed over two cell types: a subpopulation of astrocytes, exhibiting a stellate morphology (Levi et al., 1983 ) and a small subset of neurons, which could be distinguished from granule cells for their larger perikarya and different morphology (Fig. 1) . In early cultures (2 DIV) most of the accumulation of [3H]GABA was confined to astrocytes; [3H]GABA-accumulating neurons, generally exhibiting a bipolar aspect, were labeled only lightly over their cytoplasm and their relatively short processes (Fig.  1 A) . In 5-day cultures, GABAergic neurons appeared quite intensely labeled over their perikarya and the often long processes emerging from them. At this stage some cells maintained a bipolar aspect, whereas others showed only one branched axonal process (Fig.  16 ). At subsequent stages (8 and 12 DIV) the neuritic processes, which showed characteristic bead-like structures along them, elongated further and formed an intricate network (Fig. IF) . Although at this stage it was often difficult to assess the morphology of individual neurons, the majority of the labeled neuronal cells appeared to possess only one branched process; bipolar and, more rarely, multipolar neurons were also present. Some examples of labeled GABAergic neurons with different morphologies are given in Figure  1 , c to E.
GABAergic neurons were also detected by visualization of GAD by indirect immunofluorescence.
Under standard conditions, the fluorescent staining procedure evidenced much more clearly the neuronal processes than the cell bodies from which they emerged ( Fig. 2A) . The processes were highly branched and were characterized by the presence of numerous varicosities along them. The cell bodies, however, could be better visualized if colchicine (a blocker of the axonal transport) was added to the culture medium (Ribak et al., 1978) 24 hr before processing for the immunofluorescence staining (Fig. 28) .
To make certain that the large stellate cells accumulating [3H] GABA (Fig. 1, 6 and F; see also Levi et al., 1983) were indeed astrocytes and not neurons, a double-labeling technique was utilized, for the simultaneous visualization of the astrocyte-specific marker GFAP by indirect immunofluorescence and of [3H]GABA uptake by autoradiography. Coexistence of the two labels was demonstrated in the large stellate cells identified as astrocytes on the basis of their morphology (Fig. 3) . It has to be added that GAD-positive stellate cells were never seen.
Neurons labeled by [3H]GABA made up about 2% of the total cells present in the culture at 5 DIV (Levi and Ciotti, 1983 was already about 70% of that observed at 12 DIV (Fig. 4, left) . The percentage Increase of the evoked release over the basal efflux was 300% at 5 and 8 DIV, and 400% at 12 DIV. The development of [3H]GABA-evoked release was also studied using the alkaloid veratndrne as the depolanzrng agent, Figure 4 (r/g/P) shows that veratridrne (50 PM) caused only a minimal increase of [3H]GABA release in cultures at 2 DIV, whereas at 8 DIV the release of the radioactive amino acid was greatly enhanced. The effect of the alkaloid was completely antagonized by the Na+ channel blocker tetrodotoxin (0.5 PM).
In order to Identify whrch cell type in the culture was responsible for the observed amino acid release, we examined autoradrographically the drstributron of radroactivrty in 8-DIV cultures that had been prerncubated in the presence of [3H]GABA and then depolarized three consecutive times with 50 mM KCI in the presence of Ca" ions. This procedure had been utilized previously to study the sites from which newly synthesized [3H]glutamate is released in cerebellar neuronal cultures (Levi et al., 1984) . A selective depletion of silver grains could be detected over the distal part of the axonal processes of GABAergic neurons (Fig. 58) whereas the intensity of labeling of the stellate astrocytes did not appear to be reduced, when compared to that of the nondepolarized controls (Fig. 5A) . A renewal of the culture medium (BME supplemented with fetal calf serum) at 7 DIV (in addition to that routinely performed at 2 DIV) caused a drastic (90%) reduction in the number of labeled GABAergic neurons present in the culture at 8 DIV or at subsequent stages (Table I ). The data of Table I refer to observations made over a period of about 2 years, using several batches of BME (GIBCO) and fetal calf serum (GIBCO). More recently, we tested also the fetal calf sera from two other producers (Flow Laboratories and Hazleton), and we obtained similar results. Other experiments (see following text) excluded the hypothesis that the BME could be responsible for the adverse effects of the medium change on GABAergic neurons.
Loss of GABAergic neurons was also documented using the GAD immunofluorescence technique. In cultures that had received a medium change at 7 DIV, the fluorescent cells almost disappeared. Counting fluorescent cells was difficult, unless the cultures were treated with colchicine to better visualize the cell bodies (see above). In one experiment we adopted this procedure and found that a medium change at day 7 reduced by about 80% the number of GAD-positive cells detectable in cultures at 13 DIV. This finding excluded the possibility that the loss of GABAergic neurons evidenced autoradiographically could be due to the fact that the neurons had lost their ability to accumulate the radioactive amino acid.
cultures were subjected to a medium change with a conditioned medium taken from parallel culture dishes. In this condition GABAergic neuron survival was unaffected. Similarly, when the cultures were subjected to a medium change at 7 DIV with glial conditioned media obtained from confluent astrocyte cultures, autoradiographic cell counts and values of [3H]GABA uptake and evoked release were identical to those of control cultures (Table I) . Cultures grown from the time of plating in glial conditioned medium did not show any difference in GABAergic cell survival when compared to those grown in standard medium (data not shown). In contrast, a serumcontaining medium kept in the incubator at 37'C for 5 days in the absence of cells maintained its toxic activity toward GABAergic neurons, as shown by the loss of [3H]GABA uptake and evoked release (Table I ).
In agreement with the loss of GABAergic neurons described above, cultures subjected to a medium change at 7 DIV showed a decreased accumulation of [3H]GABA and became unable to release preaccumulated [3H]GABA in response to depolarizing stimuli, when tested at 8 DIV or at subsequent stages (Table I) . If the culture medium was renewed at an earlier stage (5 rather than 7 DIV), the values of [3H]GABA uptake and evoked release were only slightly reduced (Table I ). In one experiment run in triplicate, we observed that renewal of the medium at 8 or 9 DIV, rather than at 7 DIV, appeared to be as effective in causing death of GABAergic neurons.
Moreover, omitting the medium change at 2 DIV did not prevent the loss of [3H]GABA uptake and evoked release caused by the medium renewal at 7 DIV (data not presented).
Observation of live cultures at phase contrast did not reveal any apparent difference in the density and distribution of the neuronal aggregates and of the fasciculated fibers, whether or not the culture medium was changed at day 7. Since granule cells account for greater than 95% of the cell population in these cultures, these neurons appeared to be less or not affected by the medium change. In a subsequent series of experiments, the fetal calf serum (GIBCO) used to supplement the BME was processed through an Amicon PM IO ultrafiltration membrane having a molecular weight cutoff of 10,000 daltons, and the retained (R 10) and filtrate (F 10) fractions were collected. At 7 DIV some cultures were subjected to a medium change with BME supplemented with the R 10 fraction alone, whereas other cultures received, in addition, the F 10 fraction, Control cultures were not subjected to a medium change at 7 DIV. At 8 DIV all of the cultures were tested for their ability to accumulate [3H]GABA and to release it in depolarizing conditions. One autoradiographic experiment for cell counts was also performed. In cultures which had received only the R IO fraction, all of the values considered were similar to those of control cultures; in contrast, the cultures exposed also to the F 10 fraction showed a marked decrease in GABAergic neuron counts and in [3H]GABA release and uptake (Table II) . When the F IO fractions were further processed through a YM 2 membrane, with molecular weight cutoff of 1,000 daltons, almost all of the neurotoxic activity was recovered in the filtrate (F 2) fraction (Table II) . In fact, cultures which received the retained fractions from the two ultrafiltration procedures, R 10 and R 2 (M,> l,OOO), with the medium change at 7 DIV showed only a small decrease in GABAergic neuron survival, whereas [3H]GABA uptake and release values were markedly decreased in cultures exposed to R IO plus F 2 fractions (Table II) .
Discussion
In order to exclude the possibility that a mechanical factor could be responsible for the observed loss of GABAergic neurons, 7-day In the first part of this paper we have characterized some of the properties of GABAergic neurons growing in granule cell-enriched primary cultures from postnatal rat cerebella. GABAergic neurons accounted for only 2% of the total cell population (Levi and Ciotti, 1983) and were identified by [3H]GABA autoradiography (Fig. 1) and washes with 1 ml of medium..During the first 15 min of the release phase a steady basal level of [3H]GABA release was achieved; a depolarizing medium containing 50 mM KCI was added at the fourth wash. Half of the culture dishes were treated with Ca'+-free media start ing from the second wash. Right, Cultures at 2 and 8 DIV were incubated with [3H]GABA and washed as described above, except that 50 PM veratridine was present in the medium of the fourth wash; half of the dishes depolarized with veratridine were treated with 0.5 PM tetrodotoxin (77X) in the third and fourth washes. The radioactivity released in the prestimulation and stimulation washes is expressed as percentage of I.
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Aloisi et al. Vol. 5, No. 8, Aug. 1985 figure 5. Autoradiographs showing the depletion of preaccumulated [3H]GABA in 8-day cultures following exposure to a depolarizing stimulus. Cultures were incubated in the presence of 0.1 PM [3H]GABA and 10 PM amino-oxyacetic acid. The cultures in B and D were then depolarized three times for 5 min at 10.min intervals with 50 mM KCI; the control cultures in A and C were washed during the same period with a nondepolarizing medium. Only the neuronal cells and, in particular, the distal parts of the neuritic processes are depleted of radioactivity in B and D; the stellate astrocyte (see B) remains intensely labeled. Data similar to those shown were consistently reproduced in three different experiments run in duplicate. Scale bars = 100 pm; the magnification was the same In A and 6, and In C and D, respectrvely by indirect rmmunofluorescence, using anti-GAD antrbodres (Fig. 2) . The development of the functional activity of these neurons was monitored by studying their ability to release preaccumulated
[3H] GABA in response to depolarizing stirnull (Fig. 4) . The autoradiography and the release experiments, performed with cultures grown for 2 to 12 DIV, revealed that GABAergrc neurons progressrvely acquire the abrlrty to accumulate [3H]GABA and, In agreement with previous results (Pearce et al., 1983) to release It wrth the features (Ca'+ dependence and veratndrne sensitivity) of a neurotransmitter release process; they also showed that these properties develop concomitantly with the morphologrcal differentiation (neunte elongation and arbonzatron) of GABAergrc neurons. The functronal maturation of cerebellar GABAergrc neurons in culture seems to proceed somewhat faster than that of granule neurons, as assessed in previous rnvestrgatrons (Gallo et al., 1982; Levr et al., 1984) .
The fact that In the present study it was possible to demonstrate the maturation of a neurosecretory process for [3H]GABA, even if the competent neuronal populatron represents only a minor fraction (2%) of the cultured cells, confirms the great specificity of the neurotransmrtter uptake and release processes and documents that this specrfrcrty IS maintained In cultured neurons.
The validity of [3H]GABA autoradrography for the visualization of cultured GABAergic neurons was corroborated by GAD immunofluorescence data. In fact, the number and the morphology of the GAD-positive cells were similar to those of GABAergic neurons identified by autoradiography. Since we did not perform double-label experiments ([3H]GABA autoradiography and GAD immunofluorescence), the possibility that not all of the GAD-positive cells are capable of [3H]GABA uptake, and vice versa, cannot be ruled out at present. In previous studies on different culture systems, coexistence of [3H]GABA autoradiographic uptake and GAD immunoreactivity was found to be present in most of the labeled neurons (Neale et al., 1983; Reisert et al., 1983) . Autoradiographic accumulation of [3H]GABA was also observed over some large stellate cells (Fig. 1, B and F) identifiable as astrocytes (Levi et al., 1983; Wilkin et al., 1983) . These cells were always GAD negative (data not shown) and GFAP positive (Fig. 3) . Previous studies (Levi et al., 1983) had shown that the number of stellate astrocytes present in neuron-enriched cerebellar primary cultures drastically decreased from 2 to 12 DIV. This observation, together with the present data on the progressive increase in the Ca*+-dependent [3H]GABA-evoked release, supports the view that GABAergic neurons were the main population from which the radioactive amino acid was released with the features of a neurosecretory fo//ow/ng a medium change at 7 D/V in cerebellar primary cultures The serum was processed through a PM 10 membrane; the retained fracttons, R 10 (M, > lO,OOO), and the filtrate fractions, F 10 (M, < lO,OOO), were appropriately diluted in BME. Alrquots of the F 10 fractions were further processed through a YM 2 membrane, and the corresponding retained (R 2, 1,000 > M, < 10,000) and filtrate (F 2, M, < 1,000) fractrons were drluted rn BME. Cultures were grown in serum-supplemented medrum untrl 7 DIV and were subjected to a medium change at 2 DIV. At 7 DIV some cultures were subjected to a medium change with the media containing the different ultrafrltration-derived serum fractions; parallel cultures, without medium change at 7 DIV, were considered as controls, as in process. More direct evidence in favor of this idea was obtained autoradiographically.
In fact, depolarrzation caused a selective depletion of radioactivity in the distal part of the axonal processes of GABAergic neurons, whereas the labeling of astrocytes was not srgnificantly affected (Fig. 5) (Tables I and II) . The loss of GABAergic neurons caused by the renewal of the culture medium could be attributed to a diffusible fraction present in the fetal calf serum. All of the GABA-neuronotoxic activity of the serum was lost by ultrafiltration with Amicon PM 10 membranes and most of it was lost by ultrafiltration with YM 2 membranes. Thus, the molecular weight of the toxic factor(s) should be around 1000 or lower.
The observation that serum-containing conditioned media (both neuronal and glial) did not exhibit toxic activity, whereas the GABAneuronotoxic activity was maintained when fresh, serum-containing medium was incubated for several days at 37°C in the absence of cells ( Table I ), indicates that the toxic factor(s) is inactivated or metabolized by the cells present in the culture, or by cell products secreted into the culture medium. When cultures were grown in the absence of the toxic activity, namely, when they were plated and/ or subjected to a 2-DIV medium change with glial conditioned medium, the number of GABAergic neurons surviving in older cultures was comparable to that of control cultures subjected to a medium change with fresh medium at day 2; thus, it appears that at early stages in vitro the GABAergic neurons are not affected either by the presence or by the absence in the culture medium of the toxic activity. It is likely that GABAergic neurons become sensitive to the serum toxic factor(s) only after reaching a fairly advanced degree of differentiation. This is supported by two additional observations: (7) renewal of the culture medium with fresh medium at 5 DIV instead of 7 DIV had only a minimal effect on GABAergic neuron survival (Table I) , and (2) a medium change at 7 DIV in cultures obtained from younger animals (2 days rather than 8 days postnatal) caused a substantially less pronounced loss of autoradiographically labeled neurons (50% instead of 90%, unpublished results).
Whereas the number, the organization, and the functional properties ([3H]-c-aspartate uptake and release) of the granule cells did not seem to be significantly affected by a medium renewal at 7 DIV, some loss of [3H]GABA-labeled astrocytes was observed, although less pronounced and less consistent than that of GABAergic neurons. However, even in the absence of the medium change, the number of astrocytes present in cerebellar neuron-enriched cultures markedly declined during the period of observation, and some of the remaining stellate astrocytes even lost their ability to take up [3H] GABA (Levi et al., 1983) . The culture conditions used, and in particular the presence of an antimitotic, are certainly not optimal for the survival of astrocytes, and the renewal of the medium at 7 DIV probably causes just an acceleration in their normal death rate.
Recently it has been shown that some serum fractions, with M,> 35,000, are toxic to rat central neurons in monolayer cultures (Kaufman and Barrett, 1984) ; in another investigation, the existence of a serum factor decreasing glucose oxidation by dissociated brain cells was suggested (Tildon and Stevenson, 1984) .
To our knowledge this is the first report in which two distinct populations of neurons, the granule cells and the GABAergic interneurons, present in the same culture system (cerebellar primary cultures) are shown to be differentially sensitive to a diffusible fraction of the serum. The low molecular weight fraction which selectively affected the survival of differentiated GABAergic neurons might interact with surface molecules, thus altering cell-cell or cell-substra-
